Memory B cells and CD27 by Agematsu, Kazunaga
Histol Histopathol (2000) 15: 573-576 
http://www.ehu.es/histol-histopathol 
Invited Revie W 
Memory B cells and CD27 
K. Agematsu 
Department of Pediatrics, Shinshu University School of Medicine, Matsumoto, Japan 
Summary. Following antigen activation in germinal 
centers, B cells develop into memory B cells or plasma 
cells. Triggering via B-cell immunoglobulin receptors by 
antigens, cytokines and direct cell-to-cell contact by B 
and T cells plays an important role in the B cell 
differentiation into memory or plasma cells. Adult 
human peripheral blood B cells are separated into three 
subtypes by the expression of IgD and CD27, which 
belong to the tumor necrosis factor receptor (TNFR) 
family: IgD+ CD27- naive B cells, IgDt  CD27t and 
IgD- CD27t B cells. CD27+ B cells are larger cells with 
abundant cytoplasm carrying somatic hypermutation, 
and have an ability to produce immunoglobulin, 
indicating that CD27 is a memory marker of B cells. The 
ligation of CD27 yields crucial signals that positively 
control the entry of B cells into the pathway to plasma 
cells. We review observations on subpopulations and 
differentiation of mature B-cells by TIB cell interaction 
via CD27lCD70 as compared with CD40lCD154 
interaction, and discuss about memory B cells. 
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Introduction 
Accumulated research and clinical data over the past 
several years have demonstrated convincingly that T-B 
cell interactions in germinal centers (GCs) or the 
periarteriolar lymphoid sheath (PALS) play key roles in 
somatic hypermutation, B cell activation, proliferation 
and differentiation into memory B cells or plasma cells 
(Kelso, 1995). The differentiation of precursors along 
the pathway of B-cell development has been well 
characterized in bone marrow: stem cells differentiate 
into pro-R cells, large pre-B cells, small pre-B cells and 
immature B cells (Ghia et al., 1998). The pre-B cells 
contain y in the cytoplasm and immature B cells express 
IgM receptor on the surface. When the IgD receptor is 
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expressed on the surface, immature B cells become 
mature B cells. The mature B cells become activated in 
the T cell zones of PALS and then migrate into B cell 
zones to form germinal centers. 
To produce antibodies, the differentiation of B cells 
into specific antibody-secreting cells (plasma cells) is 
required. Triggering via B cell  immunoglobulin 
receptors by antigens, cytokines such as IL-2, IL-6 and 
IL-10, and direct cell-to-cell contact between T and B 
cells plays an important role in the differentiation of 
mature B cells.  However, the mechanism of 
differentiation toward memory B cells or plasma cells 
from mature B cel ls  has been unclear until now. 
Recently, we have found that CD27 on B cells is 
memory marker of B cells and CD27+ B cells 
differentiate toward plasma cells by contact with CD27 
ligand (CD70) transfectants in cooperation with stimuli 
such as IL-10 (Agematsu et al., 1997, 1998a,b). Here, 
we discuss the function of CD27 molecule in B cells as a 
memory marker. 
TNFRrrNF family in B cell function 
With regard to the T-cell help by direct T/B cell 
interaction, the members of a new superfamily, tumor 
necrosis factor receptor (TNFR) superfamily (Mallet and 
Barclay, 1991), such as TNFR-I, TNFR-11, nerve growth 
factor receptor (NGFR), CD27, CD30, CD40, CD95 
(Fas),  CD134 (OX-40), CD137 (4- lBB) ,  play an 
important role in the activation, proliferation, 
differentiation and cell death of B cells. 
As for the effects of NGF on immune systems, it has 
recently been demonstrated that NGF is constitutively 
produced by B cells and maintains viability of cells with 
the surface phenotype of memory B cells, indicating that 
NGF is an autocrine survival factor for memory B 
lymphocytes (Torcia et al., 1996). 
CD40/CD40 ligand (CD154) interaction is important 
for the B cell  proliferation and immunoglobulin 
production. However, recent reports demonstrated that 
the CD40-mediated signal induced B cell proliferation 
and differentiation into memory B cells, but suppressed 
their capacity to differentiate along the plasma cell 
pathway (Arpin et al., 1995;  Silvy et al. ,  1996), 



